
NOTESON SOMECHILEAN COPPERMINERALS.

By harry F. KELLER.

(Read April 24, 1908.)

Some time ago my brother, Mr. Hermann A. Keller, presented

me with a fine suite of mineral specimens collected by him on a pro-

fessional trip to Chilean mining localities. The minerals, which in-

clude native sulphur and copper, various oxides, chlorides, sulphates,

borates and silicates, were for the most part readily identified by

their characteristic appearance or by simple tests, but some of them

aroused my curiosity, partly because of their rare occurrence, and

partly on account of their beauty or exceptional purity. I was thus

led to make a number of qualitative and quantitative analyses, the

results of which appear to me sufficiently interesting to be placed on

record. In the present paper I shall confine myself to the descrip-

tion of some minerals containing copper as either a principal or

a minor constituent.

Cupreous Manganese.

It is well known that in many varieties of psilomelane or wad the

manganous oxide is partially replaced by oxide of copper, and that

special names have been given to some of those varieties in which

the proportion of the latter oxide is considerable. Among them is

the peloconite from Remolinos, Chile, which was first described by

Richter,^ and chemically characterized by Kersten.^ Its quantitative

composition, however, does not appear to have been fully deter-

mined. The material supplied by my brother included several very

fine specimens of a cupreous manganese from Huiquintipa, Province

of Tarapaca, and these are unquestionably identical with Richter's

peloconite. With the one exception of the specific gravity, the

physical and chemical characters of the new material are precisely

^ Poggendorffs Annalen, 21, 590.

' Schweigger's Journal, 66, 7.
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similar to those of the Remolinos occurrence. The mineral is mas-

sive and amorphous, has a conchoidal fracture, a bluish-black color

and a liver-brown streak. Its hardness is between 3 and 4, and

the specific gravity 3.683 (instead of 2.5-2.6). When broken into

small pieces and carefully picked with the aid of a lens, the material

appeared quite homogeneous except for a few particles of quartz

and some green or bluish specks of a copper compound on the out-

side and along the crevices. A qualitative analysis showed that it

contains the oxides of manganese, copper and iron, together with

water and varying amounts of admixed silica. To ascertain whether

the mineral has a definite chemical composition analyses were made

of carefully selected samples from different specimens. It was

found that the silica, which separates on dissolving the substance

in hydrochloric acid, is not uniformly distributed through the mass.

Its percentage varied from 12 per cent, to 32 per cent., and its

microscopic examination showed that it consists entirely of quartz.

There could be no doubt, then, that it is simply an admixture, and

that in calculating the composition, the silica (of which only a trace

dissolves with the mineral) should first be deducted from the

amount of the substance taken. The results of the analyses were

as follows:
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in a current of dry air and collecting the moisture in calcium chloride,

while the latter was estimated iodometrically in I. and II., and indi-

rectly in III., by heating a weighed portion, first in air and then in

hydrogen, and allowing for the water and the reduction of the

oxides of copper and iron. As a matter of course this method is

less reliable, but the result nevertheless agrees quite well with the

iodometric determinations.

Chalcanthite and a Double Sulphate of Copper and

Magnesium.

Among the specimens that claimed my special attention there

was one* consisting of irregular and rounded masses, and which was

labeled " sulphate of copper and aluminium." While the shape of

the little lumps was about the same, three distinct kinds of material

could readily be picked from the specimen, even without the help

of a magnifying glass.

One of these substances had a deep blue color and was recog-

nized without difficulty as chalcanthite. The blue masses were evi-

dently crystals which were strongly corroded and slightly effloresced

on the surface. A quantitative analysis confirmed the composition

CuSO^ -f 5H2O, with very small amounts of iron and magnesium

sulphates, and a slight admixture of silicious matter. It gave

:

Found. Calculated.

Per Cent. Per Cent.

Sulphur trioxide 32.21 32.1

Cupric oxide 31-52 31-8

Ferrous oxide •. 30

Magnesium oxide 35

Water 35-79 36-I

100.19 loo.o

More interesting were the bluish-white masses which formed the

larger portion of the specimen. They were earthy and friable, but

presented shapes and surfaces exactly similar to those of the chal-

canthite, suggesting a pseudomorph after the latter. In composi-

tion, however, the material was found to differ from chalcanthite in

' From Copaquire, Province of Tarapaca.



82 KELLER—NOTES ON CHILEAN COPPERMINERALS. [ApriU4,

that it contained a large proportion of magnesium sulphate. Anal-

yses of two different samples yielded:
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nated through a silicious rock, and partly as an incrustation upon

quartz. On account of its physical characters, as well as the strong

reaction its solution gave with barium chloride, I was first inclined

to regard it as a typical brochantite. This impression was confirmed

by rough estimations of the copper and sulphur trioxide, but as these

tests had been made on impure material, I decided to attempt the

analysis of a carefully prepared sample. To obtain about .5 grm.

of the substance, I found it necessary to sacrifice the best specimens

in my possession, and my patience was put to a severe test in picking

the minute crystals under the lens. They were sorted over and over

until the microscope showed only a few remaining specks of quartz

adhering to the larger crystals of the copper mineral.

The quartzy material from which this sample had been picked

still contained considerable quantities of the copper mineral, and it

occurred to me that it might serve for a qualitative, and, perhaps,

a preliminary quantitative analysis. Accordingly the material was

extracted with hydrochloric acid, and the resulting green solution

divided into equal parts. When the copper had been precipitated

with hydrogen sulphide, it was noticed that yellow flakes began to

form, and after the liquid saturated with the gas had been allowed

to stand in a warm place over night, a considerable amount of the

yellow precipitate had settled on the black copper sulphide. There

could be no doubt, then, that arsenic was present in the form of

arsenic acid. The sulphides were separated and worked up in the

usual manner, and the filtrate was searched for other metallic ions.

It yielded only traces of iron oxide and alumina. The other half

of the original solution was used for the determination of the

sulphur trioxide and the arsenic acid. The results of the determi-

nations, calculated for the entire amount of copper mineral dissolved,

gave:

Copper 5068 grms.

Sulphur trioxide 0783 grms.

Arsenic anhydride 1309 grms.

The question now arose as to whether the very large proportion

of arsenic acid found really constituted an integral part of the sup-

posed brochantite, or whether it did not belong to another mineral

contained in the rock. The test previously made seemed to preclude

such an arsenic content of the mineral under examination.
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In view of the very limited amount of material available for

analysis, it seemed best to dispense with the water determination

and confine the characterization of the mineral to ascertaining the

specific gravity and an estimation of the base and the acids. The

following results were obtained

:

Specific gravity 3.160

I. n.

Per Cent. Per Cent.

Sulphur trioxide 16.32 16.63

Arsenic anhydride 2.31 2.40

Copper oxide 68.90 68.68

Sihca 1.63 1. 18

If we deduct the quartz from the substance taken for analysis,

the percentages of sulphur trioxide and oxide of copper will be

found to approach very nearly to those in brochantite which contains

:

Per Cent.

Sulphur trioxide 17.7

Cupric oxide 70.3

Water 12.0

and it is difficult to explain the role of the arsenic acid which is

equivalent to about 4.4 per cent, of sulphur trioxide. To establish

a definite formula for the compound it would be necessary to ascer-

tain by further analyses whether or not the proportion of arsenic

anhydride is constant, and to complete the analysis by an exact deter-

mination of the water. The specimens in my possession, unfor-

tunately, are not sufficient for this purpose.

The specimens were collected at Copaquire, Province of Tarapaca.

Atacamite.

In conclusion I desire to call attention to some magnificent speci-

mens of atacamite from Paposo in the Province of Antofagasta.

They do not show the usual slender prisms, but consist of aggre-

gates of fairly large crystals, closely resembling the octahedron of

the isometric system modified by the cube and the rhombic dodeca-

hedron. On closer examination, however, it would seem that they

are really combinations such as have been observed on the atacamite
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Fig. I. Atacamite from Paposo, Chile.

from certain localities in South Australia.* As was to be expected,

the analysis showed the specimens to be an atacamite of unusual

purity and of normal composition. It yielded

:

Sp. gr 3738
Calculated for

Found. CuCl,.3Cu(0H),.

Per Cent. Per Cent.

Chlorine 16.51 16.6

Copper 14-79 H-9

Cupric oxide 55-28 55.8

Water 12.42 12.7

Insol 79

99.79 lOO.O

Central High School, Philadelphia,

* I hope to verify this by actual measurement.


